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Abstract Female pelvic organ prolapse refers to the descent of the pelvic organs
towards or through the vagina. The similarities between vaginal prolapse and her-
niae in their aetiology and treatment make this an interesting area for all those
operating in the pelvis.
It is a common condition with prevalence estimates varying from 2% for symptom-
atic prolapse to 50% for asymptomatic prolapse [Samuelsson EC, Arne Victor FT,
Tibblin G, Svardsudd KF. Signs of genital prolapse in a Swedish population 20 to 59
years of age and possible related factors. Am J Obstet Gynecol 1999;180:299e
305]. Approximately 50% of parous women will have some degree and only 10e20%
of these seek medical help [Beck RP. Pelvic relaxation prolapse. In: Kase NG, Wein-
gold AB, editors. Principles and practice of clinical gynecology. New York: John Wi-
ley; 1983. p. 677e85]. The lifetime risk for surgery for prolapse has been estimated
to be around 11.1%, and 30% will undergo re-operation for recurrent prolapse
[Olsen AL, Smith VJ, Bergstrom JO, Colling JC, Clark AL. Epidemiology of surgically
managed pelvic organ prolapsed and urinary incontinence. Obstet Gynecol
1997;89:501e6].
The aetiology of prolapse is multifactorial. Advancing age, parity and collagen
weakness are all quoted as significant predisposing factors [Olsen AL, Smith VJ, Berg-
strom JO, Colling JC, Clark AL. Epidemiology of surgically managed pelvic organ pro-
lapsed and urinary incontinence. Obstet Gynecol 1997;89:501e6; Maclennan AH,
Taylor AW, Wilson, Wilson D. The prevalence of pelvic floor disorders and their rela-
tionship to gender, age, parity and mode of delivery. Br J Obstet Gynaecol
2000;107:1460e70]. Pathophysiological mechanisms that have been proposed in-
clude pelvic floor denervation, direct trauma to the pelvic floor musculature, abnor-
mal synthesis and degradation of collagen and defects in endopelvic fascia [Al-Rawi
ZS, Al-Rawi ZT. Joint hypermobility in women with genital prolapse. Lancet
1982;I:439e41; Gilpin SA, Gosling JA. Smith ARB, Warrell DW. The pathogenesis
of genitourinary prolapse and stress incontinence in women. A histological and
histochemical study. Br J Obstet Gynaecol 1989;96:15e23; Smith ARB, Hosker GL,
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Surgical repair of vaginal prolapse 243Warrell DW. The role of partial denervation of the pelvic floor in the aetiology of
genitourinary prolapse and stress incontinence of urine. A neurophysiological study.
Br J Obstet Gynaecol 1989;96:24e8; Allen RE, Hosker GL, Smith ARB, Warrell DW.
Pelvic floor damage and childbirth: a neurophysiological study. Br J Obstet Gynaecol
1990;97:770e9].
The procedure of choice for reconstructive surgery to the vagina should be tailored
to the individual patient and be of lowmorbidity and mortality, but at the same time
with long-term durability.
ª 2005 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.Introduction
The word prolapse comes from the latin word
prolapsus e a slipping forth, and is used to refer
to a falling out or a slipping out of a viscous.
Female pelvic organ prolapse refers to the descent
of the pelvic organs towards or through the vagina.
The organs include the urethra, bladder, bowel,
omentum and rectum as well as the cervix, uterus
and adnexae. The incidence of prolapse is difficult
to establish as neither all prolapses are symptom-
atic nor do all symptomatic women seek help.
Prevalence estimates vary from 2% for symptom-
atic prolapse to 50% for asymptomatic prolapse.1
Approximately 50% of parous women will have
some degree and only 10e20% of these seek med-
ical help.2 The lifetime risk for surgery for prolapse
has been estimated to be around 11.1%, and 30%
will undergo reoperation for recurrent prolapse.3
The maintenance of normal anatomy is depen-
dant on pelvic floor support which is in itself
dependant on the functional and structural in-
tegrity of the striated muscle of the pelvic floor
and levator ani, and the surrounding connective
tissue. The aetiology of prolapse is multifactorial
and includes advancing age, parity and collagen
weakness.3,4 Pathophysiological mechanisms that
have been proposed include pelvic floor denerva-
tion, direct trauma to the pelvic floor muscula-
ture, abnormal synthesis and degradation of
collagen and defects in endopelvic fascia.5e8
The similarities between vaginal prolapse and
herniae in their aetiology and treatment make this
an interesting area for all those operating in the
pelvis. There are numerous surgical procedures
that have been described reflecting the limitations
of each technique and how poorly the underlying
pathophysiology is understood. The choice of pro-
cedure is often dependant on the individual
surgeons choice, but should be of low morbidity
and mortality, but also long-term durability. Ana-
tomical restoration of prolapse should also include
attention to effect on urinary, bowel and sexual
function which may be compromised. Morerecently over the last few years to address the
high recurrence rates, there has been an increas-
ing use of both biological and synthetic meshes for
reconstructive surgery.
Assessment and management of prolapse
Prolapse is often asymptomatic and clinical exam-
ination may not correlate with symptoms.1 It can
be broadly categorized into anterior, middle and
posterior compartment.
Anterior compartment e prolapse of the urethra
(urethrocele) or bladder (cystocele) or both into
the vagina (cystourethrocele)
Middle compartment e uterine or vault descent
and enterocele (herniation of the Pouch of
Douglas).
Posterior compartment e prolapse of the rec-
tum into the vagina (rectocele).
Traditionally prolapse has been defined as
first degree if it descends within the vagina, second
degree if it descends to the introitus, or third degree
if it descends outside the introitus. More recently, in
an attempt to standardise examination and pro-
lapse quantification, the International Continence
Society has produced a Pelvic Organ Prolapse
Quantification System which is highly reproduc-
ible.9 This is performed in the left lateral position
and assesses prolapse during a maximum Valsalva
manoeuvre. The grading system describes the posi-
tion of six vaginal sites relative to the hymen mea-
sured with a centimetre ruler (Figs. 1 and 2).
External measurements of the genital hiatus and
perineal body are also taken.
This method allows standardisation of prolapse
grading and can be used as a validated tool for
surgical follow-up and research.
Symptoms common to all types of prolapse
include a lump or dragging in the vagina, as well
as ones attributed to specific compartments such
as urinary symptoms and voiding difficulty with
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dysfunction with posterior compartment prolapse.
However, symptoms do not necessarily correlate
with compartment-specific defects and may over-
lap from one compartment to another.10
Surgical treatment of prolapse
The goal of surgical treatment is to restore normal
anatomy and the vaginal axis, preserve vaginal
length and function with no adverse effect on
urinary and bowel function. There are numerous
surgical procedures using both abdominal and
vaginal approaches, that have been described for
the repair of vaginal prolapse, though no one
technique is completely satisfactory. The proce-
dure should be tailored to the individual patient
but also take into account how best to correct
precise defects, and their underlying mechanism
and aetiology. Choice of procedure often depends
on the severity of prolapse and symptoms and the
woman’s general health. For example in an elderly
and frail patient, an extensive procedure may not
be suitable and obliterative procedures may need
to be considered. These of course are unsuitable
for a woman who wants to retain vaginal function.
Figure 1 Graphic representation of points used to
quantify prolapse. gh e Genital hiatus, pb e perineal
body, TVL e total vaginal length. Aa is the midline point
of the anterior vaginal wall 3 cm proximal to the exter-
nal meatus. Ba is most distal/dependent position of
the anterior vaginal vault or anterior fornix to Aa. C e
most distal/dependent edge of cervix or vault. D e loca-
tion of the posterior fornix. Bp e most distal/dependent
point on the posterior vaginal wall from the vault or pos-
terior fornix to Ap. Ap e point on the midline posterior
vaginal wall 3 cm proximal to the hymen (ICS standard-
isation of terminology of female pelvic organ prolapse
and pelvic floor dysfunction, 1996).Anterior compartment
The concept of anterior compartment repair has
undergone modifications over the last century as
theories of pathophysiology have evolved. Nichols
and Randal11 described two types of anterior vagi-
nal prolapse. One form is due to distension due
to stretching of the vaginal wall such that occurs
after vaginal delivery. The other is due to displace-
ment of the anterior vagina due to pathological de-
tachment of its anterolateral support to the arcus
tendinae fasciae pelvis (ATFP).
Alternatively anterior vaginal prolapse has been
attributed to the detachment of the lateral con-
nective tissue and attachment to the ATFP leading
to a paravaginal ‘‘fascial’’ defect. This has been
further categorized into transverse and midline
defects and isolated defects involving the pu-
bourethral ligaments. Cadaveric work from Delan-
cey has shown an association of anterior vaginal
wall descent with dorsal detachment of the ATFP
from the spine.12 From these theories, came the
concept of paravaginal and fascial repairs.13
Anterior colporrhaphy
This entails plication of the vesicopelvic fascia and
bladder neck. This aims to correct the distension
defect of the cystocele and stabilise the periurethral
fascia. The technique can be modified by the extent
of lateral dissection, and whether an interposing
mesh is placed in the anterior vagina for additional
support. However, randomised controlled trials
report success rates of only 47e57%.14,15
Figure 2 Contrasting measurement between normal
support and post-hysterectomy vaginal eversion. Right e
normal support of the uterus and cervix. Lefte complete
vault eversion (ICS standardisation of terminology of
female pelvic organ prolapse and pelvic floor dysfunction,
1996).
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anterior compartment with failure rates as high as
40%.16 Mesh placement has been used to reduce this
though there is little good quality data to support
the use in primary or secondary surgery. These
meshes can be natural materials such as resected
parts of the vaginal wall, rectus or cadaveric fascia.
Permanent or absorbable meshes can also be used
though there is a high rate of erosion and infection
with the permanent meshes that often necessitate
their removal. Julian16 reported a 66% cure rate for
recurrent anterior prolapse using a standard anteri-
or colporraphy, but 100% when a Marlex mesh was
used.However, therewas a 25% rate ofmesh related
complications.
The anterior colporraphy should not be used for
the treatment of stress incontinence even though
stress incontinence often co-exists with anterior
vaginal wall prolapse. In these cases the insertion of
a tension-free vaginal tape under the mid-urethra
(Gynecare, Ethicon, Edinburgh) may be considered.
The colposuspension can also be used in these cases
where the paravaginal fascia on either side of the
bladder neck and the base of the bladder are
approximated to the pelvic side wall by sutures
placed through the ipsilateral ileopectineal ligament.
Paravaginal repair
This aims to correct lateral defects by reattaching
the detached lateral vagina to the level of the
ATFP. The failure rate has been reported as
between 3 and 14%.17 A paravaginal repair can be
done vaginally or abdominally. Speights et al. re-
ported a laparoscopic paravaginal repair technique
performed on 18 patients, with a short operating
and fast recovery time.18 Importantly there were
no ureteric injuries, bladder injuries or excessive
blood loss.
Middle compartment
The support of the pelvic organs and the mecha-
nism by which the uterus and vagina are attached
to the pelvic side wall have been described in
three regions e the level 1 (upper) fibres are the
principal supporting structures of the upper vagina.
Damage at this level will result in eversion of the
vault or procidentia of the uterus is still in situ. In
addition the muscles of the levator plate fuse
behind the anal canal and anterior to the coccyx
to form the levator plate.19
In cases of procidentia and post-hysterectomy
vault eversion, any reconstructive procedure
should aim to replace the damaged or absentupper supports while fixing the upper third vagina
over the levator plate. This has promoted the
trend towards site-specific repairs for vaginal pro-
lapse and enterocele by abdominal, laparoscopic
or vaginal routes.
Enterocele repair
Vaginal enterocele repair is often performed in
conjunction with vaginal hysterectomy and ante-
rior and posterior colporraphy. The vaginal ap-
proach is advantageous as it is associated with
quicker recovery time, and decreased morbidity.
The enterocele is identified and dissected from the
vaginal mucosa and the neck of the sac is ligated.
Additional support can be given by plicating the
uterosacralecardinal ligament complex. Potential
complications include rectal or bowel injury and
ureteric kinking. The vaginal skin is then closed
and plicated over. Long-term follow-up results
have generally been poor.20
McCall culdoplasty
The McCall culdoplasty obliterates the Pouch of
Douglas using a series of continuous sutures sus-
pended to the uterosacral ligaments which are
then plicated in the midline.21 The procedure can
be performed after a vaginal hysterectomy or in
the post-hysterectomy patient with a enterocele
or vaginal vault prolapse. This results in better
support of the apex compared with peritoneal clo-
sure alone or vaginal Moschowitz procedures.22
Abdominal repair of enterocele
Although this approach is associated with in-
creased morbidity, it can be considered if there
is a concomitant abdominal procedure. These in-
clude the Moschowitz and Halban procedures
which aim to obliterate the cul-de-sac of the
Pouch of Douglas.23,24 Care needs to be taken
with both these techniques not to kink the ureter
or involve bowel.
Site-specific repairs have been advocated for
enterocele repairs which aim to identify fascial
defects and reapproximate the detached edges.
There is limited data on this technique. Miklos et al.
reported a combined laparoscopic and vaginal site-
specific approach to enterocele repair with resus-
pension of the vaginal vault. In 17 patients who
underwent this procedure, there were only 2 cases
of vault decent but no recurrent enterocele. There
were no significant complications in this series.25
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and colpocleisis
Most procedures to correct prolapse aim to restore
normal anatomy however, in the frail, and those
not wishing to retain sexual function, obliterative
procedures may be considered. The primary ad-
vantage of these procedures is that they are
relatively quick to perform, and can be performed
under local or regional analgesia, so reducing
morbidity further. As obliterative procedures pre-
clude further assessment of the cervix and uterus
this needs to be bourne in mind. Also attention
should be given to any concomitant support de-
fects such as support of the urethrovesical junc-
tion and enterocele repair.
Uterine prolapse
This is the standard procedure to correct uterine
prolapse and can be performed together with an
anterior and posterior colporraphy. In cases of
uterovaginal prolapse it is assumed that leaving
the uterus in situ results in excessive stress to the
pelvic supports and a higher risk of recurrence of
prolapse. This idea has been challenged by others
on the basis that hysterectomy does not address
the underlying deficiencies that cause prolapse,
and does not increase the durability of the repair
and may even increase morbidity.26 Also hysterec-
tomy and its associated pelvic floor dissection may
increase pelvic floor neuropathy and disrupt sur-
rounding anatomy and may result in an increased
risk of urinary incontinence, bladder dysfunction
and vault prolapse.27 The importance of the uterus
and cervix in sexual function has also been a topic
of debate.28
The concept of uterine preservation at the time
of prolapse surgery was first suggested by Bonney
who described a ‘‘passive’’ role of the uterus in
the development of prolapse.29 Since then, various
authors have described reconstructive procedures
with uterine preservation. Options include the
Manchester procedure, which shortens the utero-
sacral and cardinal ligaments with amputation of
the cervix. This procedure is rarely performed
now due to complications such as dyspareunia,
dysmenorrhea, recurrent uterine prolapse and
enterocele. There are also detrimental effects on
fertility.30,31
Other procedures involve transfixation of pelvic
structures to the anterior abdominal wall, sacro-
hysteropexy and sacrospinous fixation. The sacro-
hysteropexy attaches the uterus to the anterior
longitudinal ligament using a graft.32 There is littledata on the long-term results of these technique
including the incidence and impact of mesh
erosion.
The sacrospinous hysteropexy also has limited
data on its efficacy but seems to be less detrimen-
tal to fertility. Kovac and Cruishank33 reported
a series of 19 patients aged 17e37 years, of
whom 5 attained normal pregnancies. Maher
et al. compared this procedure in 34 women with
36 women who had vaginal hysterectomy and
sacropinous fixation. Subjective and objective
success rates and patient satisfaction were high
and similar between groups.34
Laparoscopic plication of the uterosacral liga-
ments to elevate the uterus has been described and
both this procedure and sacral hysteropexy can be
performed laparoscopically or abdominally.35
Vault prolapse
The two main procedures used for vault correction
include the abdominal sacrocolpopexy with
mesh interposition and sacrospinous ligament
fixation.
Sacrospinous fixation
This can be repaired using either a vaginal or
abdominal route. Vaginal procedures include the
sacrospinous fixation, which involves fixation of
the vault to the sacrospinous ligament. This is not
anatomic as it results in a lateral and posterior
deflection of the vagina, and exposes the anterior
vaginal wall to increased stress during rise in intra-
abdominal pressure. Other complications include
vaginal shortening, dyspareunia, pain and bleed-
ing.36 Injury to the pelvic organs has been reported
in 0.8% and gluteal pain in 3%.37 Gluteal pain is
most likely due to injury to the sacral nerve that
runs through the coccygealesacrospinous com-
plex, or posterior cutaneous or sciatic nerve trau-
ma and may necessitate reoperation to remove
the sutures. Though there are a number of studies
assessing this technique, there is very little objec-
tive data and follow-up often not specified or too
short to be valid. Sze and Karram37 performed an
analysis of the literature and found that many of
these studies were of poor quality, with cure rates
ranging from 8 to 97%. There has been concern
that the marked vaginal retroversion after sacro-
spinous fixation predisposes to recurrent support
defects particularly in the anterior vagina with
the development of cystoceles reported in up to
21% of patients followed-up over various lengths
of time.38,39
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come increasingly popular in the United States.
This procedure suspends the vaginal apex to the
remnants of the uterosacral ligaments at the level
of the ischial spines incorporating the rectovaginal
and pubocervical fascia. This results in less vaginal
distortion, though the high ureteric injury of up to
11% is of concern.40
Ileococcygeus hitch
The ileococcygeus hitch involves fixation of the
vault bilaterally to the ileococcygeus muscle,
anterior to the ischial spine. This has a lower
incidence of complications versus the sacrospinous
fixation as it is less likely to traumatise the
pudendal vessels and nerves. However, though
more anatomic, it results in less elevation as the
ischial spines are inferior to the normal position of
the apex.41
Posterior intravaginal slingplasty
The posterior intravaginal slingplasty (infracoccy-
geal sacropexy) is a minimally invasive procedure
for the treatment of vault prolapse. The IVS
Tunneller (Tyco healthcare, USA) is used to insert
an 8 mm polypropylene tape between the perine-
um and vaginal vault and the resulting artificial
neoligament is thought to reinforce the atrophied
uterosacral ligaments. The rectovaginal fascia
and perineal body are then repaired to reinforce
support. Preliminary reports suggest that this tech-
nique has a symptomatic cure rate for prolapse
of 91% and there were minimal surgical complica-
tions with no significant bleeding; however, there
is concern regarding infection and erosion from
the introduction of synthetic material into the rec-
tovaginal space.42
Uterosacral plication
A uterosacral plication can be performed to cor-
rect vault prolapse, and this can be performed
laparoscopically though this route needs further
evaluation. There is little data on the efficacy of
the uterosacral plication and suspension. Given43
reported a 5% failure rate with an average follow-
up of 7 years. The success of this procedure is in
part dependant on the integrity of the ligaments.
Sacrocolpopexy
Abdominal procedures include either an open or
laparoscopic sacrocolpopexy. This aims to attachthe vaginal vault to the longitudinal ligament of
the sacrum using a mesh. It has the advantage in
that it does not compromise coital function and
may even elongate and restore function in those
who have had compromised function from previous
prolapse procedures. Several types of synthetic
materials have been used including Mersilene
(Ethicon, Summerville, New Jersey, USA), Goretex
(Gore, Flagstaff, Arzona, USA), marlex, and Pro-
lene (Ethicon, Somerville, New Jersey, USA).44e47
The open procedure has a high cure rate of over
90%.48,49 Lefranc et al.50 reported a series of 85
cases, and found that at median follow-up of
10.5 years only 2.3% had recurrent vault prolapse.
However, the procedure is not without complica-
tions which include major intra-operative bleeding,
and a 3.3% incidence of mesh erosion.51,52 The
other rare complication is osteomyelitis of the
sacrum which may reveal itself as severe back pain.
In an attempt to minimise posterior compart-
ment weakness it is often advocated that the mesh
is placed as far as the perineal body, though this
can be technically difficult. In these cases, an
alternative combined vaginal approach is proposed
allowing distal anchorage of the mesh. However,
this has been associated with a high rate of sepsis
and mesh erosion.53,54
The laparoscopic route was first described by
Nezhat et al.55 and the results seem comparable to
the abdominal approach. There are no large rand-
omised trials with long-term follow-up to assess
the objective and subjective cure rates of the
laparoscopic route though it has the obvious po-
tential advantages of decreased hospital stay and
recovery time as well as an enhanced operative
view and thus safer dissection. It is of course
very dependant on the operators skill.
Posterior compartment
Three different surgical approaches have been
used for repair of posterior compartment prolapse.
Traditionally gynaecological surgeons have used
a transvaginal repair involving levator plication
whereas the colorectal surgeons use the transanal
approach. In their retrospective study of 244
posterior colporraphies Kahn and Stanton56 noted
an increased reporting of constipation, incomplete
bowel emptying, faceal incontinence and sexual
dysfunction. It is thought that levator plication is
associated with an increase in dyspareunia, sec-
ondary to atrophy and scarring of muscle fibres.
Despite this 62% reported an overall improvement
and the vaginal defect was corrected in 76% of
cases.
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into the anterior rectal mucosa just above the
dentate line. The submucosal plane is sharply
dissected from the anal verge laterally and ante-
riorly. The dissected area is then plicated involving
the rectal muscle and rectovaginal septum. Sarles
et al.57 reported the outcome in 16 patients with
difficulty in evacuation associated with rectocele.
Fifteen reported an excellent outcome or signifi-
cant improvement and only one reported a poor
functional result. Two randomised trials have com-
pared the vaginal and transanal approaches, and
both have demonstrated better objective and
symptomatic improvement in the vaginal com-
pared to the transanal group.58,59
Over the last few decades the principles of
repair have changed. Site-specific repairs have
been advocated on the basis that the pathophys-
iology of rectoceles is fascial breaks. This idea was
explored by Richardson who describes these
breaks as transverse or lateral separations of the
rectovaginal fascia from the ATFP, pelvic side wall
and perineal body. The most common break is the
transverse separation of the fascia from the
perineal body resulting in a low rectocele.60,61
Repair of isolated defects in the fascia has been re-
ported to cure rectoceles in 82%, as well as result-
ing in an improvement in constipation, tenesmus,
and splinting of the vagina and perineum during de-
faecation.62 In a retrospective comparison of fascial
plication with discrete site-specific repairs and
Abramov et al. found a lower recurrence rate in
the fascial plication group (13% versus 32%).63
The use of mesh in the posterior compartment
has been more controversial. There are few small
studies reporting the use of Marlex mesh for
primary repair, with no evidence of recurrence at
follow-up of up to 29 months.64,65 Risks of mesh,
particularly synthetic include erosion but also
detrimental effects on sexual function such as
stenosis and dyspareunia.
Kohli and Miklos reported site-specific repair of
rectoceles augmented with dermal allograft in 43
women.Thirty-threewomenattended for follow-up
of which 93% had an anatomical cure.66
The use of prolene mesh in the posterior wall is
inadvisable in those who wish to retain sexual
function. Anatomical results are good but there is
an unacceptable increase in the rate of dyspar-
eunia of up to 64%.67
Conclusions
The procedure of choice for reconstructive surgery
to the vagina should be tailored to the individualpatient and be of low morbidity and mortality, but
at the same time with long-term durability. There
is no single procedure that is able to satisfy all
these requirements and success rates difficult to
evaluate as many trials are poorly designed, with
little objective assessment and short-term follow-
up. The increasing use of mesh is also not
supported by good quality data, and synthetic
material needs to be evaluated carefully due to
the associated risk of rejection, erosion and in-
fection. More data are required in the evaluation
of procedures in the form of randomised well
designed trials with long-term follow-up using
validated subjective and objective criteria.
In order to develop new therapeutic strategies,
more research is needed into determining and
then addressing the underlying pathophysiology.
Investigation of risk factors for surgical failure
will allow us to counsel patients more adequately
and identify those at high-risk of failure.
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